The present paper seeks to assess the implications of increasing financial sector size on income inequality in eight Asian countries -Hong Kong, India, Indonesia, Japan, Malaysia, the Philippines, Singapore, and South Korea. Adopting a panel data approach, it document a non-linear relation between income inequality and financial sector size in these countries. More precisely, the increasing financial sector size is favourable to equal income distribution only up until a size threshold, beyond which further expansion of the financial sector can worsen income distribution. The analysis further highlights the income-equalizing effect of economic growth and infrastructure development and the income un-equalizing effect of trade and government expenditures. These results are robust to alternative model specifications and to exclusion of a country at a time from the sample.
I. INTRODUCTION
In the literature, there are various contentious predictions of the financeinequality relations. The presence of financial market frictions and credit constraints is viewed to be an impediment to financial access by small enterprises and the poor and, hence, accounts for persistent inequality. Accordingly, financial deepening by enhancing financial access and alleviating credit constraints will help equalize income distribution (Banerjee and Newman, 1993; Galor and Zeira, 1993; Mookherjee and Ray, 2003) . By contrast, the progress of the financial markets has the potential to widen income inequality if the poor remains segmented from the establishments of formal financial institutions and their developments are captured by established interest (Rajan and Zingales, 2003; Claessens and Perotti, 2007) . Greenwood and Jovanovic (1990) further posit a non-linear relationship between finance and income inequality. Their theoretical model is based on the premise that there is a fixed cost to financial access. Accordingly, at the early stage of financial development, the poor will be left out leading to higher income inequality. However, at a later stage, financial development will have an incomeequalizing effect as income accumulates and the fixed cost becomes affordable by more people.
Existing empirical evidence, which is pre-dominantly based on the empirical link between measures of financial development and measures of income inequality for individual countries or for a panel of countries, remains elusive. Evaluating the Indian experience, Ang (2010) comes to the conclusion that financial development does reduce income inequality. Using panel samples of developed and developing countries, Clarke et al. (2006) , Beck et al. (2007) and Hamori and Hashiguchi (2012) provide further empirical evidence that financial development is favourable to income distribution. By contrast, Rodriguez-Pose and Tselios (2009) and Gimet and Lagoarde-Segot (2011) document inequality-increasing effect of financial development. The recent work by Bahmani-Oskooee and Zhang (2015) well reflects the different relations between finance and income distribution across many countries. They examine time series data of 17 countries and find income-equalizing effect of financial development in the short run for 10 countries and un-equalizing effect for five countries. Further, only in three countries the positive relation between finance and income distribution prevails in the long-run.
In parallel to the finance -growth literature 2 , some recent studies on the issue empirically emphasize various conditions embedded in the aforementioned theoretical views in shaping finance -inequality relations. These include institutional quality, levels of financial and economic developments, financial access and even typologies of reforms. For instance, Kim and Lin (2011) specify the relation between financial development and inequality to be contingent on the level of financial development. Utilizing cross-sectional samples of more than 50 countries and a threshold regression approach, they find evidence for inequality-reducing effect of financial development only when the level of financial development has reached a certain threshold. Hamori and Hashiguchi (2012) emphasize instead economic growth as a condition. Interestingly, while financial deepening is found to reduce inequality in an unbalanced panel of 126 countries, economic growth tends to suppress the equalizing effect of financial development. In a more recent study, demonstrate the importance of institutional quality in supporting the favourable role of finance in income distribution. Employing a cross-national data of 81 countries and the institutional indicators by the International County Risk Guide (ICRG) and by Kaufmann et al. (2008) , they indicate the need for a country to reach an institutional quality threshold, beyond which financial development will exert a positive effect on income distribution. Finally, Mokerjee and Kalipioni (2010) and Agnello et al. (2012) pinpoint respectively financial access and typologies of reforms to be central.
While these studies have offered some progresses in our understanding of the factors shaping the finance -inequality relations, they have not covered an essential spectrum of finance, namely, the financial market size. Arguably, the financial market size can be important to income inequality and their relations can potentially be non-linear. The size of the financial markets is amicable to equal income distribution to the extent that it widens financial access and relaxes credit constraints. However, the increase in the financial sector size is not necessarily monotonically related to finance access and relaxation of credit constraints. The increasing size of the financial sector may reflect its expansion to nonintermediation activities and disproportionately draw human talents to the sector. As emphasized by Coeurѐ (2014) in his address at the ECB conference, this can be highly inefficient when the financial sector is very large since it is likely that the social returns to financial services are lower than their private returns. Thus, through these mechanisms, inequality may heighten when the sector is oversized. While the recent empirical studies have warned against the growth-impeding effects of oversized financial sector (Checchetti and Kharroubi, 2012; Law and Singh, 2014; Beck et al., 2014) , its bearings on inequality has surprisingly received virtually no empirical attention. This paper attempts to contribute to this neglected aspect of finance -inequality relations by drawing from the experiences of eight Asian countries -Hong Kong, India, Indonesia, Japan, Malaysia, the Philippines, Singapore, and South Korea. These countries have witnessed rapid growth in their economic activities and, at the same time, are progressing rapidly in their financial fronts. Still, most of them continue to face rising income inequality. Among the eight Asian countries, rising trends in income inequality are apparent in Hong Kong, India, Japan, Korea and Singapore. In the Philippines, income inequality has also risen recently. A recent study by Perera and Lee (2013) for nine Asian countries find no evidence that economic growth is significantly related to income inequality 3 . Further, they find some evidence suggesting worsening income distribution as the quality of institutions improves. However, they have not considered financial factors and controlled for other variables that might be relevant. In this paper, we add to the literature by exploring whether rising income inequality is the consequence of expanding financial sector size. This would be important for carving appropriate financial sector policies not only for the eight Asian countries but also for other countries moving upward the development ladder through finance-oriented strategies.
Our focus on a panel of eight Asian countries can be viewed as a compromise between using time series data of individual countries and cross-sectional or panel data of many countries. As noted by Creel et al. (2015) , a key constraint of time series studies is data availability. Normally, income inequality for a country is available for a short span and, at the same time, does not exhibit much variations. To increase the sample size as well as variations in inequality, many studies have adopted cross-sectional and panel data in their analyses. This data structure, however, has its own limitation. By lumping highly heterogeneous countries into one sample, any result only suggests averaged relation among the variables under study and accordingly masks potential heterogeneity among them (Ram, 1999; Creel et al., 2015; Bahmani-Oskooee and Zhang, 2015) . Moreover, whether including individual-specific effects to account for heterogeneity would be satisfactory remains uncertain, especially when country differences are multidimensional, and hence our focus on these eight Asian countries with at least similar experiences of growth trajectory. Still, in the analysis, we take a caution by addressing heterogeneity issue even in this group of countries.
As a preview to our results, we find robust evidence supporting the U-shaped relations between financial sector size, measured by the share of financial sector value added, and income inequality. Thus, the financial market helps reduce income inequality only when it is not oversized. Once it passes a certain threshold size, it worsens income inequality in these countries. The rest of the paper is structured as follows. To place the present study in context, the next section describes the data used and highlight relevant stylized facts. Then, section III details the empirical approach. This is followed by result presentation and discussion in section IV. Finally, section V summarizes the main findings and provides concluding remarks.
II. DATA AND STYLIZED FACTS
We put together data from three different sources for the purpose of the present analysis. The list of countries includes Hong Kong, India, Indonesia, Japan, Malaysia, the Philippines, Singapore, and South Korea. The income inequality is the Estimated Household income inequality (EHII) measured in GINI format and developed by the University of Texas Inequality Project (UTIP, 2008) , the advantages of which are elaborated in Herzer and Nunnenkamp (2012) and Asteriou et al. (2014) . More specifically, apart from providing a sufficiently long time series, the UTIP inequality data are comparable across space and time (Galbraith and Kum, 2005) . The finance sector size is measured by the share of finance sector value added provided by Groningen Growth and Development Centre (Timmer et al., 2014) 4 . Apart from these two key variables, we also include several controlled variables deemed relevant to income inequality. These are the growth rate of real GDP per capita, the CPI-based inflation rate, trade openness measured by the sum of exports and imports to GDP ratio, aggregate credit to the private sector to GDP ratio, bank credit to the private sector to GDP ratio, M2 money supply to GDP ratio, market capitalization to GDP ratio, government consumption to GDP ratio and infrastructure proxied by the number of phone lines per 100 people. These data are sourced from the World Development Indicators. The data are annual covering mostly the period 1988 -2007 5 . The countries covered are at different stages of development but represent fast growing economies of Asia, not only in terms of their real GDP but also in their financial sector size (Table 1) . With the exception of Japan and the Philippines, these countries recorded average annual growth rates of real GDP per capita above 3% over the sample period. In addition, the growth of the financial sectors in these countries, except India and South Korea, is substantial as manifested by their sizes at the beginning and end of the sample period. Being the financial centres in the region, it is not surprising that Hong Kong and Singapore have the largest financial sector sizes and are still experiencing marked increase in the share of the financial sector over the years. Despite financial difficulties experienced by Japan, its financial sector is relatively large as compared to other countries in the region. The share of the financial sector value added also surpassed 10% in India, Malaysia, and the Philippines in recent years. Among the sample countries, only Indonesia and Korea have the financial sector value added to be less than 10% of the total value added. 
INDIA
As demonstrated in Figure 1 , the increase in the financial sector is only loosely directly related to the size of credit to the private sector, an often-used measure of financial development or intermediation. Indeed, their positive relations are most apparent only in India and Indonesia, the countries that have the smallest initial financial sector size. In highly-developed financial market economies such as Hong Kong, Japan, Korea, and Singapore, the increase in the size of the financial sector is initially directly related to the ratio of credit to the private sector (as % of GDP). However, further expansion in the financial sector size does not seem to be related or even negatively related to aggregate credit to GDP ratio. A similar pattern is also observed for Malaysia and the Philippines. Table 1 and Figure 1 , interesting observations emerge. In countries with high growth (i.e. more 3% growth rates in real GDP per capita) and substantial increase in the financial sector size, i.e. Hong Kong and Singapore, the income inequality exhibits an uptrend pattern. It seems to be premature to argue that economic growth has widened income distribution in these countries. Given their levels of income per capita, reduction in income inequality should be more expected. If the postulation of the Kuznets curve is right, then these countries are more likely to surpass a threshold income level beyond which economic development should be beneficial for income distribution. However, it is also uncertain to attribute the increase in income inequality to expanding market size in this group of countries. On one hand, the experience of India that sees direct relation between financial market size and credit and hence potentially widened financial access would suggest the decline in income inequality. However, India has also witnessed rising income inequality, which may be due to its rapid growth or other factors. The Korean case further supports this contention since, despite marginal increase in financial market size, has also witnessed rising income inequality. On the other hand, the rising income inequality in the Philippines amidst its low growth could mean that its expanding market size is responsible. A similar argument can be made for Japan and Malaysia. In a nutshell, these observations highlight the need to examine formally the financial sector size -inequality relations. 
PHILIPPINES
As a preliminary look at whether the financial market size is related to income inequality, we pool the data from the eight countries and plot them in Figure 3 . In the figure, we also plot the relation between income inequality and credit to the private sector for comparison. From the figure, we note the U-shaped relation between the financial sector size and income inequality. Meanwhile, the non-linear relation between credit and inequality is less apparent. These observations further serve as a motivation for formal modelling of the relation between financial market size and income inequality, which we turns to next. 
III. METHODOLOGY
In line with existing studies on finance -inequality relation, we specify income inequality to be a function of financial sector size and its other determinants as:
where gini it is the natural log of GINI coefficient, finsize it is the natural log of a financial sector size, X it is a vector of controlled variables, µ i is the country-specific effects, ν it is the disturbance term, and the subscripts i and t index country and year. In (1), we include finsize and squared finsize to capture potential non-linear relations between income inequality and financial sector size. While the financial markets may be amicable to equal income distribution, we posit that the oversized financial markets can be harmful. Accordingly, it is expected that 1 < 0 and 2 > 0. These are the key parameters of the model to be estimated.
As for the controlled variables, we consider economic growth, inflation, trade openness, banking and stock market development indicators, government size, and infrastructure. We use real GDP growth instead of a normally-used level real GDP since the latter is potentially highly correlated with other determinants of inequality such as financial market size and inflation (Ang, 2010; Jalil 2012) . To the extent that economic growth helps alleviate income inequality, we expect real GDP growth to enter negatively in the GINI equation. Inflation is another main variable normally included in the inequality studies. However, its impact on income inequality can be either positive or negative. On one hand, increasing inflation results in reduction in real wages and thus in unemployment. This will help equalize income distribution. On the other hand, inflation may hurt the poor more than the rich since it involves arbitrary redistribution of income. Moreover, facing macroeconomic uncertainty, the rich may be in a better position to hedge against any risk as compared to the poor. Thus, inflation can worsen income distribution. Likewise, the relation between trade openness and income inequality cannot be a priori signed. To the extent that trade narrows the wage gap between skilled and unskilled labour, as posited by standard trade theory, trade can bring positive benefit to a country's income distribution (Asteriou et al., 2014) . Still, its impact on inequality is not unconditional and depends on various factors such as whether the country is labour abundant or capital abundant (Papanek and Kyn (1986) , the country's level of development (Hamori and Hashiguchi, 2012) , and the comparative returns to education and skills (Stiglitz, 1988) .
Financial development, represented normally by total credit to private sector, bank credit to private sector, M2 and stock market capitalization (all as ratios of GDP), and its role in income distribution has been much debated in the literature as noted earlier. The size of the financial sector may reflect increasing financial development. Hence, all these measures are included to control for the level of financial development along a similar line as Beck et al. (2014) . We expect financial development to carry a negative coefficient. The impact of government size on income inequality can be favourable unless government expenditure reflects disproportionately the interest of the rich. Finally, infrastructure is viewed to have equalizing effect on income distribution. All variables except the GDP growth rate and inflation rate are expressed in natural logarithm.
Our baseline specification takes economic growth, inflation, and trade as controlled variables and is estimated using the panel fixed-effect estimator. In opting for the fixed effect model, validation is made that the individual-specific effect is present using the Breusch and Pagan lagrangian multiplier test and that there is correlation between the model's error term and explanatory variables using the Hausman test statistics. For the latter case, the fixed effect model is consistent regardless of whether the error term and the explanatory variables are correlated. Meanwhile, the random effect model is consistent and efficient only when the null of no correlation is not rejected.
Departing from the baseline results, we perform several robustness checks. These include the extensions of the baseline specification and exclusion of a country at a time from the sample. The details of these robustness checks are provided in the next section.
IV. ESTIMATION RESULTS
In this section, we first discuss the basic results. Then, we perform further analyses to ascertain whether the implications of the financial sector size on income inequality remains robust to alternative model specifications and to sample countries. Table 2 presents baseline estimation results. In the table, we provide the results from pooled OLS, random-effect panel, and fixed-effect panel estimators as well as corresponding statistics for the estimation choice. The Breusch-Pagan LM test for the homogeneity of country-specific effect presented at the bottom of the Table soundly rejects the homogeneity assumption of the pooled OLS regression. In addition, the Hausman test also rejects the absence of correlation between the included explanatory variables and the error term. While we may observe consistent results across the three estimators, the fixed-effect panel estimator seems to be most appropriate. Note: *, **, and *** indicate significance at 10%, 5% and 1% respectively.
Baseline Results
The results we obtained for the controlled variables using the fixed-effect estimator are in close resemblance to those by Ang (2010) for the case of India. Namely, the GDP growth and inflation rate are negatively and significantly related to the GINI coefficient while trade openness is positively related to GINI. Jalil (2012) also documents the negative relation between economic growth and inequality in China. Perera and Lee (2013) , however, find no significant relation between the two in their analysis of selected Asian countries. The inequality effect of trade openness is also documented by Agnello et al. (2012) , although Mookerjee and Kalipioni (2010) indicate income-equalizing effect of trade openness. As for the inflation rate, inflation is found to increase income inequality by Mookerjee and Kalipioni (2010) and to be insignificant by . These differences may be due to different sample countries and estimation procedures. In the context of the eight Asian countries under study, economic growth, and inflation seems to be beneficial to income distribution while trade can be harmful.
Turning to our main theme, we find evidence supporting the U-shaped relation between the financial sector size and income inequality as reflected by the negative coefficient of finance sector size and the positive coefficient of squared financial sector size. Based on the fixed effect estimates, the threshold size of the financial sector beyond which the sector has a negative bearing on income distribution is Table 3 .
Fixed-Effect Estimation Results with Additional Controlled Variables

Variables
(1) (2) (3) (4) (5) (6) (7) (8) 156  156  156  156  156  156  156  156  156  156 Note: *, **, and *** indicate significance at 10%, 5% and 1% respectively.
11% of the total value added 6 . All our sample countries except India and South Korea have surpassed the 11% threshold point. Accordingly, in these countries, the expansion of the financial sector size may have negative repercussion on income distribution. In other words, the widening income inequality experienced by majority of this group of countries may be in part due to the expanding financial sector size.
Robustness
In order to add credence to our basic results, we perform robustness along (i) extension of the baseline specification and (ii) exclusion of a country at a time.
The first robustness check involves adding to the baseline specification sets of additional controlled variables. More specifically, the sets of additional controlled variables are formed from the followings: measures of financial development, government size, and infrastructure. Table 3 provides the fixed-effect estimation results with these additional controlled variables. Regressions (1) to (4) add alternatively the following financial development indicators -total credit to private sector, bank credit to private sector, M2, and stock market capitalization (all as ratios of GDP). Regressions (5) and (6) add respectively government size and infrastructure. In regressions (7) to (10), we add altogether government size, inflation, and an indicator of financial development.
Among the newly added controlled variables, we document some evidence supporting the significant role of financial development to income distribution and robust evidence on the relation between government size and infrastructure on one hand and income inequality on the other hand. While the government size seems to be detrimental to income distribution, infrastructure development tends to equalize income distribution in these countries. With only one exception, our baseline results remain robust to the extension of the baseline model. The exception is the coefficient of inflation turns insignificant when the government size, infrastructure and a financial development measure are added into the regressions (i.e. regressions (7) to (10)). Central to our present thesis, the U-shaped relation between financial sector size and income inequality is further substantiated.
In the second robustness check, we exclude one country at a time from the full sample in the spirit of the Jackknife regression used by Dearmon and Grier (2009) . To be extensive, we re-estimate the baseline regression as given in Table 2 and the 10 extended regressions in Table 3 , yielding a total of 11 regressions for each country exclusion or a total of 88 regressions overall. Table 4 summarizes the results from this exercise, i.e. the average estimated coefficients and the number of significance out of the total regressions that a concerned explanatory variable entering the regressions. Among the controlled variables, the significance of government size and infrastructure is largely robust across regressions. Similar to the results from Table 3 , increasing government size tends to worsen income distribution while infrastructure development improves it. The significance of international trade also appears to be robust. A closer look at the results, however, reveal an interesting finding. Namely, the coefficient of international trade, which is positively signed in most regressions, turns negative and significant when Singapore is excluded from the sample. Thus, it seems that Singapore drives the positive correlation between trade and income inequality in these countries. As for the remaining variables, the results are less robust. Economic growth appears significant in majority of regressions; but, its significance drops substantially when Indonesia or Japan is excluded from the sample. The significance of inflation also drops to only one regression out of 11 regressions when Hong Kong or Singapore is excluded. Finally, the significance of financial development indicators also tends to depend on which indicator is used.
The results are overwhelmingly robust in suggesting a non-linear relation between the financial sector size and income inequality, regardless of which country is excluded from the sample. In line with the baseline result, the threshold financial sector size computed for each case ranges from a minimum of 8.65 (Malaysia excluded) to 11.87 (Singapore excluded) and has the overall average of 10.28. As noted, majority of these countries have their financial sector sizes to surpass 10% of the total valued added. Accordingly, potential adverse bearings on income distribution from further expansion of the sector needs policy attention.
V. CONCLUSION
The paper draws a panel sample of eight fast-growing Asian countries to assess the income inequality effect of the financial sector size. From the estimation, we uncover a U-shaped relation between financial sector size as measured by the share of financial sector value added in the total value added and the GINI coefficient. This result is robust to the extension of our basic model to include other potential determinants of income inequality including financial development indicators and to exclusion of a country at a time from the panel sample. This means that the impact of financial sector size on income distribution is independent of its Note: HK = Hong Kong; IN = India; IND = Indonesia; JP = Japan; KR = South Korea; MY = Malaysia; PH = The Philippines; SG = Singapore financial intermediation activities and is not driven by any country in the sample. Our estimates suggest that the size of the financial sector has favourable bearing on income equality if it is not larger than 10%-11% of the total value added. Once the sector assumes more than 11% of the total value added, it tends to widen income distribution. Apart from this main theme, we also note the positive contribution of economic growth and infrastructure development to income equality and income inequality implications of international trade and government expenditures.
Our results echo well the recent concern over the negative macroeconomic implications of oversized financial sector and add well to the recent results emphasizing the growth-impeding effects of oversized financial sector. More precisely, fast-growing financial sector size may have not added to resolving observed widening income distribution as many might expect. Instead, it can make the problem worse once it surpasses beyond a certain size threshold. Our findings should serve as a caution to policymakers in the sample countries in particular and in other countries in general in designing finance-led growth policies. Still, to be more concrete, we suggest further extension of the study particularly to other groups of countries at different level of developments such that more robust inferences can be drawn.
